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ABSTRACT : 

PURPOSE: To prevent interference to other line by adding a 
comparator 

circuit and a switching device so as to eliminate the saturation 
operation of 

an amplifier when an automatic gain control loop is unlocked. 

CONSTITUTION: When the switching device 12 is connected to a fixed 
bias 11, 

the gain of an amplifier 3 is to be a gain at the standard. A 
comparator 

circuit 10 detects that a detected transmission output becomes a 
prescribed 

level or below and changes over the switching device 12 to a f ixed ^ 
bias 11. 



When the automatic gain control loop is disconnected and the 
transmission 

output is stopped, the switching device 12 is changed over to the 
fixed bias 11 
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by an output of the comparator circuit 10 immediately and the 
amplifier 13 is 

fixed to the standard gain. The amplifier is avoided from being 
operated at 

the saturated output level even when the connection is restored. 
Further, the 

switching device 12 is realized by an electronic switch and the 
switching 

operation is conducted instantly. 
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Specifications /l * 

1. Title of the Invention 

Automatic gain controller 

2 . Claim 

An automatic gain control circuit comprising an amplifier which varies 
the gain according to a control signal, a high-frequency amplifier which 
switches the output of this amplifier to a high- frequency signal and amplifies 
it, a level detecting means which detects the output level of this 
high-frequency amplifier, a control circuit which applies a control voltage 
that constantly controls the aforesaid amplifier output in response to 
the output of this level detecting means, a bias circuit which outputs 
a fixed bias that makes the gain of the aforesaid amplifier constant, 
a comparison circuit which compares the output level of the aforesaid 
level detecting means to a standard level, a switching means which connects 
to the aforesaid fixed bias when the output level of the aforesaid level 
detecting means switched in response to the output of this comparison 
circuit is smaller than the aforesaid standard level or to the aforesaid 
control voltage when the output level thereof is higher than the aforesaid 
standard level, and a means for connecting the output of this switching 
means to the aforesaid amplifier as the aforesaid control signal. 

3. Detailed Specifications 

The present invention relates to an automatic gain control circuit 
used in wireless transmitters, etc. 

Construct ion of digital networks has proceeded as transmission networks 
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in response to diverse conventional communication services. Meanwhile, 
in multivalued modulation systems (16QAM, etc.) are employed for effectively 
and economically using electromagnetic waves which are limited assets 
in large-capacity wireless transmission system. A multivalued modulation 
system is one kind of amplitude modulation system; hence, an improvement 
in the linearity of the circuits in transmission systems is demanded. 

The further advanced this multivalued modulation system proceeds, 
the more severe linearity is demanded. In order to obtain such linearity, 
it is necessary to augment the saturated output level of the amplifier 
and use it by so setting the actuation level of the signal that it actuates 
at a much lower level than the saturated output level thereof. Meanwhile, 
the amplifier situated in the step of a wireless transmitter with good 
efficiency is actuated at as high an input level as possible so as to /2 
actuate this amplifier. However, an antinomic condition is required because 
the amplifier must be actuated at a considerably lower level than the 
saturated output level, as mentioned above. 

Figure 1 is a block diagram of a conventional wireless transmitter. 
An automatic output adjustment circuit (ALC) is provided to keep the 
transmission output level constant. In the drawing, 1 is a signal input 
terminal; 2 is a multivalued modulator (M) ; 3 is an amplifier (A); 4 is 
a frequency converter (MIX) ; 5 is a local oscillator (LO) / 6 is a power 
amplifier (PO) ; 7 is a directional coupling unit (DC) ; 8 is a control 
circuit (C) which converts a high-frequency to a direct current to control 
the gain of the amplifier 3 ; aid 9 is a signal output terminal. For ecample, 
assuming the transmission output level in response to a change in the 
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temperature or the like increases, the transmitter so actuates that the 
control voltage is outputted from the control circuit 8 to, reduce the 
gain of the amplifier 3 back to that of the original output. 

Incidentally, when a circuit test is performed on the wireless segment , 
The transmission output is suspended and restored repeatedly. At such 
a time, in a method in which the power supply is turned on and off, it 
is not preferable to allow the transmission frequency to fluctuate 
excessively and so forth; hence, the signal on/off operation is done by 
continually removing the signals in intermediate frequency parts situated 
on the input or output side of the amplifier 3. 

In this case, since there is no output if a connection in the intermediate 
frequency band is undone and the automatic gain control loop is restored 
to the original output, the gain of the amplifier 3 is set in a state 
increased to the largest limit . Next , the instant the connection is restored 
to the original level, the gain of this amplifier 3 reaches its maximum 
level ; hence, the actuation point of the power amplifier 6 reaches a saturated 
output level. Moreover, as a result of the actuation point cf the amplifier 
3 also reaches the saturated output level thereof as the case may be, 
the signal becomes distorted to over a broader bandwidth than the bandwidth 
required for the transmission itself, and an unnecessary signal would 
be transmitted. As a result, this interferes with the circuit having 
the frequency of an adjacent wireless circuit, and the maintenance and 
testing of that circuit is restricted considerably. 

There also is a method in which the gain of the amplifier 3 is prefixed 
to prevent this, but because various measurements are performed at the 
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same time, the worker of ten becomes forgetful . In particular , inawireless 
circuit, not interfering with another circuit in any case is an absolute 
condition; hence, it is necessary to perform a protection operation by 
automatically detecting that the automatic gain control loop has been 
disconnected. 

An object of the present invention is to provide an automatic gain 
control circuit that eliminates a saturated actuation of an amplifier 
when the automatic gain control loop is dismantled and to prevent interference 
of other circuits. 

The automatic gain control circuit of the present invention is 
constituted by comprising an amplifier which varies the gain according 
to a control signal, a high-frequency amplifier which switches the output 
of this amplifier to a high-frequency signal and amplifies it, a level 
detecting means which detects the output level of this high-frequency 
amplifier, a control circuit which applies a control voltage that constantly 
controls the aforesaid amplifier output in response to the output of this 
level detecting means, a bias circuit which outputs a fixed bias that 
makes the gain of the aforesaid amplifier constant, a comparison circuit 
which compares the output level of the aforesaid level detecting means 
to a standard level, a switching means which connects to the aforesaid 
fixed bias when the output level of the aforesaid level detecting means 
switched in response to the output of this comparison circuit is smaller 
than the aforesaid standard level or to the aforesaid control voltage 
when the output level thereof is higher than the aforesaid standard level, 
and a means for connecting the output of this switching means to the aforesaid 
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amplifier as the aforesaid control signal. 

The present invention will now be described in detail through the 
drawings . 

Figure 2 shows a block diagram of a practical example of the present 
invention. The symbols in the drawings that are the same as those in 
Figure 1 denote the same components. Moreover, 10 is a comparison circuit 
(COMP) ; 11 is a fixed bias circuit; and 12 is a switching device. If 
the switching device 12 is situated on the fixed bias circuit 11 side, 
the gain of the amplifier 3 is set to the gain at the standard time. 
The comparison circuit 10 detects that the outputted. transmission output 
is at or less than a prescribed level and switches the switching device 
12 to the fixed bias circuit 11 side, but this comparison level should 
be set to a level with enough margin for the anticipated fluctuating width 
of the transmission output. That is, if the automatic gain control loop 
is cut off and the 

transmission output is suspended, the switching device 12 is 
immediately switched to the fixed bias circuit 11 in response to /3 
the output of the comparison circuit 10, while the amplifier 3 becomes 
fixed at the standard gain . When the connection is restored to the original , 
the amplifier can be prevented from actuating at a saturated output level. 
Moreover, this switching device 12 can be realized as an electronic switch 
as well; hence, the switching operation can be performed instantly. 

As described above, the present invention can prevent interference 
of adjacent circuits provided for commercial use before it happens during 
circuit testing and regular testing. Therefore, a worker can effectively 
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devote himself /herself to the measurements with undivided attention to 
the testing operations. 

Moreover, it is seen from this practical example that although the 
high-frequency output level of the directional coupler is compared to 
the standard level by the comparison circuit , just a specific high-frequency 
signal can be compared by passing this high-frequency output through a 
band-pass filter. 

4 . Brief Description of the Drawings 

Figure 1 is a block diagram of an example of a conventional digital 
wireless transmitter and Figure 2 is a block diagram of a digital wireless 
transmitter including the practical example of the present invention. 

1: signal input terminal; 2: multivalued modulator; 3: amplifier; 
4: frequency converter; 5: local oscillator; 6: power amplifier; 7: 
directional coupling unit; 8: control circuit; 9: signal output terminal; 
10: comparison circuit; 11: fixed bias circuit; 12: switching device 

Figure 1 




Key: (a) input; (b) output 
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Figure 2 




Key: (a) input; (b) output 
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